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Abstract – This research was conducted due to the low interest of researchers to develop applications 
using smartphone-based Augmented Reality technology. The objective of this study was to produce a 
teaching media based on smartphone applications using augmented reality technology. The research 
method used was research and development with a 4D (Four-D) development model, which consisted of 4 
stages, namely Define, Design, Develop, and Disseminate, which aimed to produce products with experts 
validity, namely media and material experts and also students’ responses. The results of assessment in the 
teaching media development conducted by the media experts was 4.273 (Good), while the assessment 
value from the material experts was 4.291 (Good). The average value of students' responses was 4.083, 
and it can also classified as Good. It means that the applications can be used as teaching media in the 
classroom to boost innovation for efficient and interactive teaching. Therefore, it can be concluded that 
the applications are suitable for use and apply in learning activities. 
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I. INTRODUCTION 
Information and communication 
technology (ICT) has developed rapidly and 
cannot be separated from human life. 
Information and communication technology 
can also reach all fields, including education 
(Agrawal et al., 2018). Education is the 
biggest investment of a nation; it has a major 
role in creating quality human resources to be 
able to master and develop science and 
technology (Marisda, 2016). Information and 
communication technology in education is 
alleged to be able to make changes and create 
new learning experiences for both students 
and teachers (Chaidar, 2014). The 
development of science and technology, 
especially the advances of information and 
communication technology (ICT) which is 
very rapid in recent years has created a new 
tradition and culture in education (Ishaq, 
2018). One example of the use of information 
and communication technology in education 
is the use of ICT to create many new learning 
media used in the teaching and learning 
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process (Roblek et al., 2016). The use of 
instructional media using interactive 
technology aims to help students understand 
the concepts of learning it's self 
(Anwariningsih & Ernawati, 2013). 
The learning concept that will be applied 
with technology-based teaching media leads 
to smartphones in teaching and learning 
activities (Martono & Nurhayati, 2014). The 
smartphone is a device that has a function as a 
communication tool, video playback tools, 
web browsing, email, media downloading, 
games, and is a social necessity. Smartphones 
can be used portably and are more compact. 
A sophisticated operating system's ability 
supports its use in completing tasks well in a 
relatively fast and short time (Foen et al., 
2017). Therefore, smartphones have attracted 
the world of education and can be used as 
learning assistive technologies. 
One of the uses of smartphones that can 
be applied in the world of education as a 
teaching medium is to use Augmented 
Reality as a technology used to create 
applications that will be used for learning. 
Augmented Reality is a technology that 
combines two dimensional or three 
dimensional virtual objects to become real 
and then projects these virtual objects to 
become real in virtual objects (Budiman, 
2016). Augmented Reality is a technology 
that allows the precise integration of digital 
content created by computers with the real 
world (Chen et al., 2019). Augmented Reality 
technology can be used interactively on 
computers and smartphones to explore 
information (Kaji et al., 2018).  
The learning media that will be 
developed using a smartphone with 
augmented reality technology is the ARSIF 
application. Arsif stands for Augmented 
Reality Sinar Istimewa Fisika, or an 
application that can be used as a learning 
medium in teaching and learning activities in 
physics subjects. This development was 
carried out due to the lack of learning media 
results using smartphone-based augmented 
reality technology. This is because 
researchers still lack interest in developing 
applications using Augmented Reality 
technology (Febrianti, 2016). 
This research aims to produce a learning 
media based on smartphone applications 
called ARSIF using augmented reality 
technology on special lights mirror material. 
With this research, the teacher can use it as a 
reference for producing innovative, effective, 
and interactive learning media. 
ARSIF is an augmented reality of special 
lights mirror, which will be developed in this 
study. This study is also to assess the 
effectiveness of the ARSIF application as a 
learning medium used in the learning process 
in physics subject matter special lights mirror. 
The augmented reality technology used in this 
development is a technology that combines 
natural objects with virtual objects 
(Sumardani, 2020).  
Augmented Reality is a technology in the 
form of an application by combining the real 
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world and the virtual world into three 
dimensions that are projected simultaneously 
and can be displayed on a smartphone camera 
(Dewi & Anggaryani, 2020). This three-
dimensional display of Augmented Reality is 
in the form of a virtual image superimposed 
on a real environment accurately. Augmented 
Reality in 3D can be displayed via a 
smartphone camera (Bacca et al., 2014). So 
that Augmented Reality technology can be 
applied using a mobile phone that uses the 
Android operating system. The Android 
system is very supportive of the learning 
process strategy for use in today's digital era 
(Dewi & Anggaryani, 2020). 
The ARSIF application can be operated 
with a smartphone's help by combining 
virtual objects how special Lights with their 
properties can reflect. This application itself 
is developed with computer assistance, 
augmented reality software, and also 
smartphones. The combination of virtual 
objects and real objects will be used as a 
medium of pursuit in schools and help 
students get closer to themselves. This 
application can help students to see for real 
the latest technologies.  
 
II. METHODS  
Based on the problems and research 
objectives then the research method used is a 
method Research and Development (R&D), a 
research and development method is a method 
for producing a product and is a series of 
processes or steps in order to develop a new 
product (Miraza et al., 2015) . R&D research 
methods can produce certain instructional 
media products (Haryati, 2012). This 
research's development model is the 4-D 
development model (four-D Model) proposed 
by Thiagarajan and Semmel in 1974 
(Wahyudi et al., 2014). The 4-D development 
model was chosen to develop learning media 
using Augmented Reality technology. The 4-
D development model is arranged 
systematically with a sequence of activities 
that can be used to create a learning medium 
(Wardani et al., 2019). The 4-D Model is 
divided into Define, Design, Development, 
and Dissemination  (Irawan et al., 2018) 
A. Research Subject 
The subjects of this study were 19 high 
school students in grade ten in Subang, Jawa 
Barat. Classification of students as 
respondents is carried out randomly, due to 
limitations in learning activities. This 
research was conducted in November 2020. 
B. Data Collection Techniques 
A questionnaire was used to collect data 
in this study. The questionnaire is an 
instrument for data collection, in which 
participants or respondents fill out questions 
or statements given by the researcher. The 
type of questionnaire used for data collection 
is a closed questionnaire. This questionnaire 
consisted of 3 questionnaires, namely the 
media validation questionnaire, the material 
validation and the students’ responses 
questionnaire. 
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C. Data Analysis Techniques 
Data analysis techniques are carried out 
to obtain good quality products that meet the 
aspects of validity, practicality, and 
effectiveness data obtained through expert 
validation sheets and student responses to 
learning media with AR technology or ARSIF 
applications. The data analysis technique used 
in this research and development is 
descriptive with a Likert scale. The 
descriptive analysis technique aims to 
describe the data that has been collected. 
Formula 1 shows the calculation of validity 
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Table 1. The scoring rules (Setiono & 
Riwinoto, 2015) 
Category Skor 
Very Good  5 
Good  4 




III. RESULT AND DISCUSSION 
The results of this research are the 
development of ARSIF application learning 
media with augmented reality technology. 
The results can be seen in the image below: 
 
Figure 1. ARSIF application icon 
Figure 1 shows the icon of the 
application being developed; the image 
contained in this icon displays a special 
mirror light illustration. 
 
Figure 2. Concave mirror illustration 
Figure 2 shows the results of the 
illustration from the concave mirror, ARSIP 
application development with augmented 
reality technology requires some software 
such as Unity 3D, Blender, and Vuforia 
Engine. Apart from requiring software, 
ARSIF application development also requires 
hardware in the form of laptops and 
smartphones. From this development, the 
results obtained from the media expert 
validation, the material expert validation, and 
also the student's responsibility. 
Learning applications with smartphone-
assisted Augmented reality technology on 
special lights mirror material tested for their 
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validity by media experts and are declared 
Good (G) as in Figure 3. 
 
Figure 3. Media validation results 
Based on Figure 3, the assessment for 
media validation includes aspects of general 
appearance, special appearance, and media 
presentation validated by two validators. 
Validator 1 assessed the general display 
aspect 4, special display 4.142, and media 
presentation 4.333 with a score range using a 
Likert scale of 1 to 5, with an average value 
of 4.158 and declared Good (G). Validator 2 
assesses general display aspects of 4.25, 
special displays of 4.571, and media 
presentation of 4 with a score range of 1 to 5, 
and an average value of 4.273 and declared 
Good (G). The media validator assessed that 
the application was excellent to use and 
became a new learning medium for students 
at 10th-grade students in Subang. Besides, 
this ARSIF application is considered an 
innovative, effective, and interactive learning 
medium because it uses AR technology to 
combine the virtual world and the real world. 
Then, for the results of material 
validation as in the following Figure 4. 
 
Figure 4. Material validation results 
Based on Figure 4, the assessment for 
material validation includes aspects of 
material relevance, material accuracy, 
material completeness, and suitability of 
material validated by two material expert 
validators who state that the material is Good 
(G) to be used. 1st validator assessed the 
relevance (4.75), the accuracy (4), the 
completeness (4.5), and the suitability (4). 
The average value was 4.312 with a score 
range of 1 to 5 and stated that the material 
was Good (G). 2nd validator assessed the 
relevance (4.5), the accuracy (4.333), the 
completeness (4), and the suitability (4.333). 
The average score was 4.291 or Good (G). 
The material validator assesses that the 
material presented is straightforward and easy 
to understand by students. The material is 
following the essential competencies and core 
competencies contained in the 2013 
Curriculum. The material selection is also 
suitable for the development of learning 
media using smartphone assisted Augmented 
Reality technology. 
The validated application is then 
disseminated to students to get a response. 




2nd validator 1st validator





2nd validator 1st validator
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The responses from students are as for 
Figure 5. 
 
Figure 5. Student response score results 
Based on Figure 5, the results of student 
responses to the development of ARSIF 
applications with smartphone-assisted AR 
technology are viewed from the 
layout/display aspects of 4.105, 
language/structure aspects of 4.333, aspects 
of completeness of content 3.894, aspects of 
ease of use 4. The average value of student 
responses to ARSIF was 4.083 or categorized 
in Good (G). ARSIF application with 
smartphone assisted Augmented Reality 
technology on special mirror lights material 
was suitable for students as a learning 
medium. 
Based on student requests, the 
development of the ARSIF application with 
smartphone-assisted Augmented reality 
technology on this special light mirror 
material helps students understand the 
original physics concept combined with the 
virtual world. The ARSIF application can 
help students train independence in learning 
(Al-Fawareh & Jusoh, 2017). Students can 
use this application to present and solve 
problems of everyday life (Nandyansah et al., 
2019). In addition, students can see special 
mirror light from natural objects in 
cyberspace using Augmented Reality 
technology (Bacca et al., 2014). 
According to the concept used, 
Augmented Reality is an attempt to merge the 
real world into cyberspace via a computer so 
that the boundary is very thin. The ARSIF 
application has also combined the two worlds, 
so that the ARSIF application becomes an 
interactive application and is also effectively 
used in learning activities (Febrianti, 2016). 
By using augmented reality technology as an 
alternative to learning media, it is hoped that 
learning activities can be more attractive to 
people students. Another benefit obtained is a 
more advanced learning media by taking 
advantage of current technological 
developments this (Hakim, 2018). 
 
IV. CONCLUSION AND SUGGESTION 
This study’s objective was to develop 
ARSIF application learning media with 
smartphone-based augmented reality 
technology on the material based on the 
results of the assessments of the experts. The 
score of validation from the media experts 
was 4,273 and classified as good (G), while 
the score of validation from material 
validation expert was 4.291 and classified as 
good (G). Students’ responses indicated that 
the development of the ARSIF application 
was good (G), with an average score of 4,083. 
Thus, it can be concluded that the ARSIF 
application is suitable for use and application 
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in learning activities, and teachers can use 
learning media with this Android based 
augmented reality technology in everyday 
learning and in different physics subject 
matters. 
Suggestions for further research are the 
development of smartphone-based learning 
media with augmented reality technology that 
can function as a simulator not only as a 
learning medium, and researchers also hope 
that the ARSIF learning media that has been 
developed can be a reference in further 
research as a learning medium for other 
physics materials. 
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